Abstract: A seed treatment trial was conducted at research farm of Centre of Excellence for Research on Pulses, S. D. Agricultural University, Sardarkrushinagar. The experiment was conducted for the control of white fly by seed treatment, four insecticides were used for seed treatment with two different doses of each insecticides viz., Bifenthrin 10 EC, Imidacloprid 600FS,Thiomethoxam 35 FS and Fipronil 5%SC, these treatments were found significantly (at 5 %) superior over the control in reducing the white fly population in moth bean. The seed treatment with Thiomethoxam35 FS @5g/kg seeds found minimum white fly, Bemisia tabaci population (0.32 /leaf) followed by Imidacloprid 600FS @ 5 g/kg seeds (white fly 0.39/leaf) and maximum was recorded in control ( 1.06/leaf. Farmers are advised to use seed treatments with Thiomethoxam35 FS @5g/kg seeds or Imidacloprid 600FS @ 5 g/kg seeds before the sowing of moth bean crop for the control of white fly.
INTRODUCTION
Mothbean, Vigna acontifolia (Jacg) Marechal is an important crop of dry and semi dry areas of India and some countries of Asia. Among Kharif pulses, it has the maximum capacity to resist drought conditions. Plants cover large area on the surface, conserve moisture and also protect the soil from erosion. Moth bean is mainly used as 'dal' and Bhujia preparations. Green pods are used as vegetable. India has the major area under moth bean in the world. Therefore about 23.47 M ha (Anonymous, 2013) of land have been under cultivation of pulses with an annual production of about 19.27 MT (Anonymous, 2014) In India, moth bean is mainly grown in Rajasthan and Gujarat which covers an area of about 0.92 M ha which yields about 0.26 MT annually with the productivity of 388 kg/ha (Anonymous, 2014) . The moth bean crop is infested by several insect-pests right from germination to harvesting. Among these the white grub, Holotrichia consanguinea; termite, Odontotermes obesus; jassids, Empoasca motti; whitefly, Bemisia tabaci; galerucid beetle, Madursia obscurella; thrips, Caliothrips indicus; stem fly, Ophiomyia phaseoli; red hairy caterpillar, Amsacta moorei; flea beetle, Phyllotreata cruciferae; grey weevil, Myllocerus spp. and pod borer, Catechrysops cnejus posses greater threat to moth bean crop . Among these, white fly is a major sucking pest cause moderate to severe damage starting right from germination to maturity of the crop and bring considerable decrease in yield . All sucking insects generally appear on the tender parts of the pant such as young leaves and flowers. Both nymphs and adults of insects suck the cell sap from leaves, flowers and other tender parts of plant and also playing role of a vector of YSo far no information is available on the management of white fly, Bemisia ta baci trough seed treatment in moth bean. Hence, present study was conducted to manage the white fly, Bemisia tabaci with different seed treatmentsin moth bean. Hence, present study was conducted to manage the white fly, Bemisia tabaci with different seed treatments.
MATERIALS AND METHODS
An experiment was conducted at Centre of Excellence for Research on Pulses, S. D. Agricultural University, Sardarkrushinagar during Kharif, 2012 Kharif, -13, 2013 Kharif, -14and 2014 . The experiment was laidout in randomized block design with three replications and nine treatments viz., T1: Bifenthrin 10 EC@ 2 ml/kg seeds,T2: Bifenthrin 10 EC@ 4 ml/kg seeds,T3: Imidacloprid 600FS@ 3 g/kg seeds, T4: Imidacloprid 600FS@ 5 g/kg seeds,T5: Thiomethoxam 35 FS@3g/kg seeds,T6: Thiomethoxam 35 FS@5g/kg seeds,T7: Fipronil 5%SC@ 2 ml/kg seeds,T8: Fipronil 5%SC@ 4 ml/kg seeds and T9: Untreated control. All the agronomic practices were followed for raising the crop. Seed treatment from different insecticides was done before sowing of the seeds. The crop will be kept under constant observation from the pest appearance to maturity. The observations will be recorded at weekly intervals. The population of whitefly, Bemisia tabaci will be counted visually on whole plant in the initial stage and on three leaves i.e. one from top, middle and bottom of each tagged plant in later stage. For counting the whitefly population, the leaf will be held at the petiole by thumb and forefinger and twisted until the entire under side of leaf will clearly visible. The grain yield (kg/ha) of moth bean from each treatment was recorded and economics of different treatments were worked out. The data collected were transformed in to angular or square root value as per the standard requisites (Gomez and Gomez, 1984) . Fipronil 5%SC@ 2 ml/kg seeds,T8: Fipronil 5%SC@ 4 ml/kg seeds and T9: Untreated control. All the agronomic practices were followed for raising the crop. Seed treatment from different insecticides was done before sowing of the seeds. The crop will be kept under constant observation from the pest appearance to maturity. The observations will be recorded at weekly intervals. The population of whitefly, Bemisia tabaci will be counted visually on whole plant in the initial stage and on three leaves i.e. one from top, middle and bottom of each tagged plant in later stage. For counting the whitefly population, the leaf will be held at the petiole by thumb and forefinger and twisted until the entire under side of leaf will clearly visible. The grain yield (kg/ha) of moth bean from each treatment was recorded and economics of different treatments were worked out. The data collected were transformed in to angular or square root value as per the standard requisites (Gomez and Gomez, 1984) .
RESULTS AND DISCUSSION
Perusal of results presented in was noticed in seed treatment of thiomethoxam 35FS @ 5 g/kg seeds (0.29/leaf) and was at par with thiomethoxam 35FS @ 5 g/kg seeds, imidacloprid 600FS @ 3 g/kg seeds, imidacloprid 600FS @ 5 g/kg seeds and fipronil 5% SC @ 4 ml/kg seeds. Similarly in pooled results also thiomethoxam 35FS @ 5 g/kg seeds maintained the trend and significantly reduced (0.32/leaf) the whitefly population which was at par with imidacloprid 600FS @ 5 g/kg seeds and fipronil 5% SC @ 4 ml/kg seeds. Similar results were obtained by who found the minimum white fly (0.49 white fly/leaf) population in thiamethoxam 70 ws @ 5 g/kg seeds in cowpea. Panduranga et al. (2011) also reported that seed treatment with imidacloprid 70WS protect the mung bean crop from white flies. The results pertaining to grain yield of moth bean (table 2) revealed that significantly maximum yield was obtained in the treatment of thiomethoxam 35FS @ 5 g/kg seeds (449 kg/ha) and it was at par with imidacloprid 600FS @ 5 g/kg seeds (408 kg/ha) during 2012. In Kharif 2013, thiomethoxam 35FS @ 5 g/kg seeds (433 kg/ha) was found superior as compared to the rest of the treatments. During 2014, highest yield was obtained in the seed treatment of thiomethoxam 35FS @ 5 g/kg seeds. Similarly in pooled results, thiomethoxam 35FS @ 5 g/kg seeds was recorded higher seed yield 450.55 kg/ha, which was at par with imidacloprid 70 ws @ 5g/kg seeds (438.77kg/ ha) and minimum seed yield was recorded in conrol (248.22 kg/ha). Similar results were obtained by Patel et.al. (2012) , they found the maximum seed yield in seed treatment with imidacloprid 70 ws @ 5 g/kg seeds which records cowpea grain yield 870 kg per hectare.
The economics of various seed treatments (Table 3) revealed that the higher net gain was obtained in the treatment of thiomethoxam 35FS @ 5 g/kg seeds (Rs. 9354/ha). While the higher ICBR was obtained in the treatment of imidacloprid 600FS @ 5 g/kg seeds (1:37) and fipronil 5% SC @ 4 ml/kg seeds (1:37). On the basis of net gain and the efficacy of different seed treatments, thiomethoxam 35FS @ 5 g/kg seeds and imidacloprid 600FS @ 5 g/kg seeds were found to be very effective to reduce the white fly incidence in moth bean.
Conclusion
Signicant differences were observed for management of white fly, Bemisia tabaci by seed treatment. Farmers are advised to treat the seed with Thiomethoxam35 FS @5g/kg seeds or Imidacloprid 600FS @ 5 g/kg seeds before the sowing of seeds for the control of white fly in moth bean crop in arid region where the water scarcity is a major problems and get maximum yield of the moth bean.
